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Abstract 
An adult swordfish (Xiphias gladius L.) was reported for the first time at coastal Mediterranean fish-farm facilities. This 
record highlights the necessity to assess the potential ecological changes to wild fish assemblages caused by coastal farming activ-
ity, especially to this type of endangered large migratory fish predator, which could be taken into account in future management 
strategies.
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Marine fish are attracted to a high variety of natural 
and artificial structures in the sea, commonly called “fish 
aggregation devices” (FADs; Dempster & Tanquet, 2004). 
It is known that coastal fish-farm facilities act as FADs, 
providing shelter and abundant food to a large variety of 
fish species with both ecological and economic importance 
around the world (for a review see Sanchez-Jerez et al., 
2011). In the Mediterranean, several studies have reported 
high abundances of farm-aggregated species, composed 
of around 40 different species, which vary significantly in 
abundance and assemblage composition across geographi-
cal areas, farms and seasons. The assemblages of small 
wild fish commonly concentrated in large numbers around 
fish farms, such as members of the Clupeidae, Sparidae, 
Mugilidae and Carangidae families, also attract larger 
predatory fin fish species, due to the increase in foraging 
opportunities. For instance, it is highly frequent to ob-
serve aggregated species of both ecological and economic 
interest such as the common dolphinfish (Coryphaena 
hippurus), greater amberjack (Seriola dumerili), bluefish 
(Pomatomus saltatrix), common dentex (Dentex dentex) 
and Atlantic bluefin tuna (Thunnus thynnus) (Sanchez-
Jerez et al., 2011; Šegvić-Bubić et al., 2011; Bacher et al., 
2012; 2013). However, swordfish (Xiphias gladius) have 
never been reported before within the limits of a Medi-
terranean fish-farm facility. On the 26th of August 2011, 
an adult swordfish (2 - 3 m in body length approx.) was 
observed foraging on aggregated small pelagic fish (i.e. 
Sardinella aurita, S. maderensis, Boops boops) beneath 
open-sea cages in the Western Mediterranean Sea (Fig. 1). 
These farm facilities produce about 1200 t y-1 of gilthead 
sea bream (Sparus aurata) and are located at a distance of 
Fig. 1: Swordfish recorded beneath Mediterranean open-sea cages (SE of Spain).
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at least 4.5 km from the nearest coast (SE of Spain; UTM: 
30S 0710736 4219249). The bathymetry is quite homo-
geneous in the farming area, presenting muddy bottoms 
with an average depth of 30 metres. Neither sea mounts 
nor structures are present in the surrounding areas, which 
could have an attraction effect on this migratory species. 
Although local fishermen have sporadically captured 
swordfish individuals along this Mediterranean coast, this 
is the first record of this species attracted to Mediterranean 
fish-farm facilities. Swordfish are one of the larger marine 
fish predators, a highly oceanic migratory species, which 
is occasionally found in coastal waters. Nevertheless, the 
presence of swordfish individuals during the day beneath 
Mediterranean open-sea cages might indicate some altera-
tions in their natural behaviour and migratory patterns. It 
is known that fish farm activity in floating structures add 
significant ecological changes to surrounding wild stocks 
(Dempster et al., 2002). Additionally, fish farm floating 
structures might act as “ecological traps” by serving as a 
super-stimulus and misleading fish to make inappropriate 
habitat selections (Hallier & Gaetner, 2008). Since they at-
tract fish from the surrounding waters, it makes fish more 
susceptible to be captured in a restricted area, and there-
fore, the possibility of overfishing through increased fish-
ing around farms exists (for a review of ecological traps, 
see Battin, 2004). Although swordfish are listed as least 
concerned species in the IUCN Red List (Collette et al., 
2011; http://www.iucnredlist.org) due to the population’s 
decreasing trend at global scale over the last 20 years, they 
are an important target species for worldwide recreational 
and commercial fisheries (e.g. Buencuerpo et al., 1998; 
Mejuto et al., 1999; De la Serna et al., 2004; Damalas et 
al., 2007). Therefore, previous cited negative effects of 
farms on such species are likely to be amplified since this 
activity and the fishing effort around farms will increase 
over time in many countries. Sea-cage aquaculture should 
be taken into account in fisheries management as it has a 
potential effect on the spatial distribution and demographic 
processes of a range of important target predatory species. 
Finally, the necessity to improve aquaculture and fisher-
ies management strategies is highlighted; such strategies 
include site selection programmes or surveillance zones 
around farms, regarding the existing knowledge about the 
migratory pathways of large pelagic fish.
Acknowledgements
The authors thank the farming company CULMAR 
S.L. (Grupo Marjal) and their staff for their help and sup-
port during sampling.
References
Bacher, K., Gordoa, A., Sagué, O., 2012. Spatial and temporal 
extension of wild fish aggregations at Sparus aurata and 
Thunnus thynnus farms in the north-western Mediterra-
nean. Aquaculture Environment Interactions, 2, 239-252.
Bacher, K., Gordoa, A., Sagué, O., 2013. Feeding activity 
strongly affects the variability of wild fish aggregations 
within fish farms: a sea bream farm as a case study. Aqua-
culture Research, doi: 10.1111/are.12199
Battin, J., 2004. When good animals love bad habits: Ecologi-
cal traps and the conservation of animal populations. Con-
servation Biology, 10 (6), 1482-1491.
Buencuerpo, V., Ríos, S., Morón, J., 1998. Pelagic sharks as-
sociated with the swordfish, Xiphias gladius, fishery in the 
eastern North Atlantic Ocean and the Strait of Gibraltar. 
Fisheries Bulletin, 96, 667-685.
Collette, B., Acero, A., Amorim, A.F., Bizsel, K., Boustany, A. 
et al. 2011. Xiphias gladius. In: IUCN 2013. IUCN Red 
List of Threatened Species. Version 2013.
Damalas, D., Megalofonou, P., Apostolopoulou, M., 2007. En-
vironmental, spatial, temporal and operational effects on 
swordfish (Xiphias gladius) catch rates of eastern Medi-
terranean Sea longline fisheries. Fisheries Research, 84, 
233-246.
De la Serna, J.M., Macias, D., Ortiz de Urbina, J.M., Alot, E., 
Rioja, P., 2004. Análisis de la pesquería española del pez 
espada (Xiphias gladius) en el Mediterráneo. Collective 
Volume of Scientific Papers - ICCAT, 56 (3), 864-871.
Dempster, T., Sanchez-Jerez, P., Bayle-Sempere, J.T., Gimén-
ez-Casalduero, F., Valle, C., 2002. Attraction of wild fish 
to sea-cage fish farms in the south-western Mediterranean 
Sea: spatial and short-term temporal variability. Marine 
Ecology Progress Series, 242, 237-252.
Dempster, T., Taquet, M., 2004. Fish aggregation device re-
search: gaps in current knowledge and future directions for 
ecological studies. Reviews in Fish Biology and Fisheries, 
14, 21-42.
Hallier, J.P., Gaertner, D., 2008. Drifting fish aggregation de-
vices could act as an ecological trap for tropical tuna spe-
cies. Marine Ecology Progress Series, 353, 255-264.
Mejuto, J., Garcia, B., De la Serna, J.M., 1999. Activity of the 
Spanish surface longline fleet catching swordfish (Xiphias 
gladius) in the year 1997. Collective Volume of Scientific 
Papers – ICCAT, 49 (1), 428-438.
Sanchez-Jerez, P., Fernandez-Jover D., Uglem, I., Arechavala-
Lopez, P., Dempster, T. et al., 2011. Coastal fish farms as 
fish aggregation devices (FADs). p. 187-208. In: Artifi-
cial reefs in fishery management. Bortone, S.A., Pereira 
Brandini, F., Fabi, G., Otake, S. (Eds). CRC Press. Taylor 
& Francis Group. Florida, U.S.
Šegvić Bubić, T., Grubišić, L., Tičina, V., Katavić, I., 2011. 
Temporal and spatial variability of pelagic wild fish as-
semblages around Atlantic bluefin tuna (Thunnus thynnus) 
farms in the eastern Adriatic Sea. Journal of Fish Biology, 
78, 78-97.
Powered by TCPDF (www.tcpdf.org)
http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 21/04/2020 03:36:48 |
